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(57) ABSTRACT 

A locking device for mounting a heat sink (50) to a heat 
generating component surrounded by a retention module 
(60). The locking device includes a ?rst locking member 
(10), a second locking member (20) and an operating 
member (30). The ?rst locking member secures a ?rst side 
of the heat sink with a ?rst side of the retention module. The 
second locking member is disposed at a second side of the 
heat sink opposing to the ?rst side. The operating member is 
pivotably attached to the second locking member and is 
capable of acting upon the heat sink to drive the second 
locking member moving from a released position to a locked 
position. The operating member has a cam (31) and a free 
end. At the locked position, the cam downwardly depresses 
the heat sink and upwardly pulls the second locking member, 
and the free end locks at the retention module. 

17 Claims, 6 Drawing Sheets 
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FIG. 1 
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FIG. 3 
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FIG. 4 
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LOCKING DEVICE FOR HEAT SINK 

TECHNICAL FIELD 

The present invention relates generally to a locking 
device, and more particularly to a locking device for secur 
ing a heat sink to a heat-generating component. 

BACKGROUND 

It is Widely acknowledged that heat is produced during 
operations of electronic devices such as central processing 
units (CPUs). The heat produced must be rapidly removed to 
ensure the CPUs Working normally. Typically, a heat sink is 
provided to a CPU for removing heat from the CPU. In order 
to keep the heat sink into close contact With the CPU, a 
locking device is generally required. 

Avariety of locking devices have been developed for heat 
sink mounting purpose, among Which plate-type locking 
device is Widely used. A plate-type locking device generally 
has a M-shaped con?guration and includes a central 
V-shaped pressing portion and a pair of latching legs respec 
tively extending from opposite ends of the pressing portion. 
China Patent No. 002396963 shoWs a good example of the 
plate-type locking device, for mounting a heat sink to a 
socket on Which a CPU is mounted. In assembly, the latching 
legs of the locking device engage With a pair of protrusions 
formed at the socket, and the pressing portion of the locking 
device is received in a groove de?ned in the heat sink and 
doWnWardly presses the heat sink against the CPU, thereby 
maintaining an intimate thermal contact betWeen the heat 
sink and the CPU. 

The aforementioned plate-type locking device is gener 
ally made from rigid metals, and a special tool is generally 
needed during the mounting or dismounting of the heat sink. 
It is difficult and inconvenient to operate such a tool, and 
occasionally, the latching legs slide over the protrusions of 
the socket to damage adjacent electronic devices around the 
CPU. Moreover, the presence of the groove, Which is 
especially de?ned in the heat sink for accommodating the 
pressing portion of the locking device, greatly reduces the 
total heat dissipating surface area of the heat sink, and 
accordingly decreases the heat dissipating ef?ciency of the 
heat sink. 

In vieW of the above-mentioned disadvantages of the 
plate-type locking device, there is a need for a locking 
device Which can easily and conveniently mount or dis 
mount a heat sink to or from a heat generating component. 
What is also needed is a locking device, Which does not 
impact the heat dissipating ef?ciency of the heat sink. 

SUMMARY 

A locking device in accordance With a preferred embodi 
ment of the present invention is applied to mount a heat sink 
to a heat generating component surrounded by a retention 
module. The locking device includes a ?rst locking member, 
a second locking member and an operating member. The 
?rst locking member is located at a ?rst side of the heat sink 
and secures the heat sink With the retention module. The 
second locking member is disposed at a second side of the 
heat sink opposing the ?rst side. The operating member 
includes a cam pivotably attached to the second locking 
member and is capable of moving betWeen ?rst and second 
positions to cause the second locking member to engage 
With the retention module. 

25 

30 

35 

40 

45 

50 

55 

60 

65 

2 
Other advantages and novel features of the present inven 

tion Will become more apparent from the folloWing detailed 
description of preferred embodiment When taken in con 
junction With the accompanying draWings, in Which: 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an exploded, isometric vieW of a locking device 
in accordance With a preferred embodiment of the present 
invention, together With related components; 

FIG. 2 is an exploded, isometric vieW shoWing parts of the 
locking device of FIG. 1; 

FIG. 3 is an assembled vieW of FIG. 1; 
FIG. 4 is an assembled vieW of FIG. 1, but vieWed from 

another aspect; 
FIG. 5 is a side elevation vieW of FIG. 3, but With the 

operating member unlocked; and 
FIG. 6 is a side elevation vieW of FIG. 3. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENT 

FIGS. 1 and 2 shoW a locking device according to a 
preferred embodiment of the present invention, for securing 
a heat sink 50 to a retention module 60 on Which the heat 
sink 50 is seated. The retention module 60 is typically for 
being mounted to a printed circuit board (PCB) on Which a 
CPU (both the PCB and the CPU not shoWn) is installed and 
surrounded by the retention module 60. The heat sink 50 is 
maintained by the locking device to thermally contact the 
CPU for heat removal after being secured to the retention 
module 60. 
The heat sink 50 includes a plurality of upWard-extending 

cooling ?ns 51. TWo outermost cooling ?ns 51 each have a 
?at plate 52 (see FIG. 1 and FIG. 4) extending outWardly 
from a substantial middle portion thereof. The ?at plates 52 
are oriented perpendicularly to the cooling ?ns 51. Each ?at 
plate 52 de?nes an elongated groove 521 therein. The 
retention module 60 has a frame con?guration and includes 
a plurality of protruding portions, among Which the ?rst 
protruding portion 61 (referring to FIG. 4) locates at one side 
of the retention module 60, the second and third protruding 
portions 62, 63 locate at an opposite side of the retention 
module 60. Preferably, a cooling fan 70 is attached to a top 
of the heat sink 50 for generating forced air?oW to dissipate 
heat from the cooling ?ns 51. 
The locking device includes a ?rst locking member 10, a 

second locking member 20, an operating member 30 and a 
pivot 40. Each of the ?rst and second locking members 10, 
20 is integrally made of a metal plate, and is therefore a 
one-piece member. The ?rst and second locking members 
10, 20 have retaining holes 12, 22 at their respective bottom 
portions for locking purpose and have resilient portions 14, 
24 at their respective central portions for increasing resil 
iency. The resilient portions 14, 24 are arc-shaped. A plu 
rality of reinforcing ribs 15, 25 is formed at the resilient 
portions 14, 24 respectively for improving the mechanical 
performance of the corresponding locking members 10, 20. 
An upper portion of the ?rst locking member 10 is bent 
doWnWardly to form a locking portion 16. The second 
locking member 20 has an upright mounting portion 26 
extending from the resilient portion 24. The mounting 
portion 26 de?nes therein a through hole 261. The operating 
member 30 includes a cam 31 and an L-shaped operation 
handle 32 extending from the cam 31. The cam 31 de?nes 
axially a pivot hole 311 corresponding to the through hole 
261 of the second locking member 20, and de?nes a receiv 
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ing groove 313 Which transversely crosses the pivot hole 311 
and splits the cam 31 into tWo halves. The cam 31 includes 
a releasing portion 315 and an engaging portion 317 in its 
periphery, the distance betWeen the engaging portion 317 
and the pivot hole 311 being greater than that betWeen the 
releasing portion 315 and the pivot hole 311. 

Referring also to FIGS. 3-6, in assembly, the locking 
portion 16 of the ?rst locking member 10 is inserted into the 
groove 521 of one of the ?at plates 52 of the heat sink 50, 
Which is located at a common side With the ?rst protruding 
portion 61. The retaining hole 12 of the ?rst locking member 
10 engagingly receives the ?rst protruding portion 61 of the 
retention module 60. Thus, the heat sink 50 and the retention 
module 60 are tied together via the ?rst locking member 10 
at the common side. The mounting portion 26 of the second 
locking member 20 extends through the groove 521 of the 
other ?at plate 52, and the retaining hole 22 of the second 
locking member 20 loosely receives the second protruding 
portion 62 of the retention module 60. The operating mem 
ber 30 is pivotably attached to the second locking member 
20 by the receiving groove 313 of the cam 31 ?ttingly 
receiving the mounting portion 26 and the pivot 40 succes 
sively extending in the through hole 261 of the mounting 
portion 26 and the pivot hole 311 of the cam 31. At this 
stage, the second locking member 20 is located at a released 
position (referring to FIG. 5) With the releasing portion 315 
of the cam 31 located above and facing to the corresponding 
?at plate 52. Then, the operating member 30 is pushed to 
rotate clockWise (vieWed from FIG. 5) to cause the cam 31 
to get into contact With the corresponding ?at plate 52. As 
the operating member 30 continues being pushed, the sec 
ond locking member 20 is accordingly driven to move 
upWardly With respect to the heat sink 50 and the retention 
module 60 as a result of the interaction betWeen the cam 31 
and the corresponding ?at plate 52. As the operating member 
30 is further pushed until the engaging portion 317 of the 
cam 31 completely abuts doWnWardly on the corresponding 
?at plate 52, the second locking member 20 is pulled 
upWardly by the cam 31 to rise to its uppermost position. At 
this stage, the second locking member 20 is located at a 
locked position With a loWer portion (not labeled) of the 
second locking member 20 in Which the retaining hole 22 is 
de?ned ?rmly engaging With the second protruding portion 
62 of the retention module 60 and a free end of the operation 
handle 32 locking at the third protruding portion 63. As a 
result, the ?rst and second locking members 10, 20 com 
monly exert a doWnWard force on the heat sink 50 against 
the CPU to maintain an intimate contact therebetWeen. 

It is to be understood, hoWever, that even though numer 
ous characteristics and advantages of the present invention 
have been set forth in the foregoing description, together 
With details of the structure and function of the invention, 
the disclosure is illustrative only, and changes may be made 
in detail, especially in matters of shape, siZe, and arrange 
ment of parts Within the principles of the invention to the full 
extent indicated by the broad general meaning of the terms 
in Which the appended claims are expressed. 
What is claimed is: 
1. A locking device for a heat sink comprising: 
a ?rst locking member having a locking portion formed at 

an upper portion thereof for locking With said heat sink 
so as to cause the ?rst locking member to attach to a 
?rst side of said heat sink; 

a second locking member for being disposed at a second 
side of said heat sink opposing said ?rst side, the 
second locking member being spaced and disconnected 
from the ?rst locking member; and 
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4 
an operating member comprising a cam pivotably 

attached to the second locking member for driving the 
second locking member to move With respect to said 
heat sink; 

Wherein each of the ?rst and second locking members is 
made from a metal plate, and the ?rst and second 
locking members each have a resilient portion formed 
at a central portion thereof for increasing resiliency 
thereof. 

2. The locking device of claim 1, Wherein the second 
locking member has a mounting portion formed at an upper 
portion thereof and the cam de?nes a receiving groove 
?ttingly receiving the mounting portion. 

3. The locking device of claim 1, Wherein the ?rst and 
second locking members each de?ne a retaining hole at a 
bottom portion thereof. 

4. An assembly comprising: 
a heat sink; 

a retention module disposed about the heat sink; 
a ?rst locking member located at a ?rst side of the heat 

sink, the ?rst locking member having an upper portion 
locked With the heat sink and a bottom portion securely 
engaged With the retention module; 

a second locking member disposed at a second side of the 
heat sink opposing said ?rst side, the second locking 
member having an upper portion and a bottom portion 
engagable With the retention module; and 

an operating member attached to the upper portion of the 
second locking member and being capable of acting 
upon the heat sink to cause the second locking member 
to engage With the retention module from a released 
position to a locked position; 

Wherein a ?rst ?at plate and a second ?at plate are 
respectively provided at said ?rst and second sides of 
the heat sink, and the upper portion of the ?rst locking 
member engages With the ?rst ?at plate and the upper 
portion of the second locking member extends through 
the second ?at plate. 

5. The assembly of claim 4, Wherein the operating mem 
ber comprises a cam located above the second ?at plate and 
pivotably engaged With the second locking member, Wherein 
the cam de?nes a receiving groove ?ttingly receiving the 
upper portion of the second locking member. 

6. The assembly of claim 5, Wherein the operating mem 
ber further comprises an operation handle extending from 
the cam for engaging With the retention module at the locked 
position. 

7. The assembly of claim 4, Wherein the upper portion of 
the ?rst locking member is bent doWnWardly to form a 
locking portion for engaging With the ?rst ?at plate of the 
heat sink. 

8. The assembly of claim 4, Wherein the ?rst and second 
locking members each have a resilient portion formed at a 
central portion thereof for increasing resiliency. 

9. The assembly of claim 8, Wherein a plurality of 
reinforcing ribs is provided at the resilient portion for 
increasing mechanical performance of the associated lock 
ing member. 

10. The assembly of claim 4, Wherein the retention 
module has a pair of protruding portions formed at opposite 
sides thereof and the ?rst and second locking members each 
have a retaining hole at the bottom portion for engaging With 
a corresponding protruding portion of the retention module. 
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11. An assembly comprising: 
a retention module adapted for enclosing an integrated 

circuit module therein; 
a heat sink adapted for mounting on the integrated circuit 

module; and 
a locking device for securing the heat sink to the retention 

module, the locking device comprising: 
a ?rst locking member securing the heat sink to the 

retention module; 
a second locking member having a loWer portion engag 

ing With the retention module, an upper portion extend 
ing through a portion of the heat sink and an arc-shaped 
resilient portion located betWeen and connecting With 
the upper and loWer portions; and 

an operating member having a cam pivotably connected 
to the upper portion of the second locking member, the 
operating member being capable of moving from a ?rst 
position to a second position to cause the cam to 
doWnWardly abut against the portion of the heat sink 
and upWardly pull the second locking member in a 
direction aWay from the retention module so that the 
loWer portion of the second locking member ?rmly 
engages With the retention module. 
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12. The assembly of claim 11, Wherein the operating 

member has a free end locking at the retention module When 
the operating member is at the second position. 

13. The assembly of claim 12, Wherein the portion of the 
heat sink through Which the upper portion of the second 
locking member extends is a plate extending outWardly and 
perpendicularly from an outermost ?n of the heat sink. 

14. The assembly of claim 12, Wherein the retention 
module comprises tWo protruding portions engaging With 
the loWer portion of the second locking member and the free 
end of the operating member, respectively. 

15. The assembly of claim 11, Wherein the resilient 
portion has reinforcing ribs formed thereon. 

16. The assembly of claim 11, Wherein the ?rst locking 
member has a doWnWardly bent upper portion engaging With 
the heat sink. 

17. The assembly of claim 11, Wherein the ?rst locking 
member is a one-piece member. 


